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DUE DATE r^- 
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NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY-. OR THE DECLARATION 
(PCT Rule 44.1) 



08 FEB 2005 



FOR FURTEDECR ACTION Sec paragraphs 1 and 4 below 



Intematioiul filing date 

'(.diif/mmthfyeai) 14 May 2004 (14.0g.2004) 



NOKIA CORPORATION 



Tbe applicant is bcraby notified that the international search report and the written opinion of the Interaational Searching Authority 
have been established and are transmitted herewith. r 



Tbe applicant is 

When? The time limit for filing such I 



Artide 19: 

if he so wishes, to amend the claims of the international application (sec Rule 4tf); 

fhnn tbe date of transmittal of tbe 



2. Q The q>plicant is hereby notified that: 
Article 17(2)(a) to that effect 



RECEIVED 



FEB 1 42005 



□ With MMd to the protest against navment of fan) additional feefa) under Rule 40.2. tl fc Ai<hBBIfe!SG8ftl &gMITH, LLP 

r~l the protest togetto with the decision ttereoohaa been transmitted to the BiternationalBuOT 

request to forward the tots of both the protest and the deciaioG thereon to the designated Offices. 
I I no decision has been made yet on the protest; the applicant wUI be notified as soon as a decisioa is made. 



Shortly after the ejqiiration of 18 nuaitlis fh>m the priori^ date, the international application wUI be published by the Inteniational 
Bureau. If the applicant wishes to avoid cr pos^xme publication, a notice of witbdrawal of the international application, or of the 
priority claim, must reach the Inteniational Bureau as provided in Rules VSAs. 1 and 90Hs.3. restively, befbie the completioa of the 
technical preparations for international publication. 

Tbe applicant may submit comments on an infomial basis on the written opinion of the InteniatioiBl_SearchinB AutboiiQr to the 



Intermtional Biir^u. The International Bureau will' send a copy of such comments to all designated Offices i 
pteliminaiy examination rqrait has been or is to be established. Tbese comments would also be made available to the public but not 
before tbe expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for inteniational prelinunaiy 
examination must be fded if the applicant wishes to postpone the entiy into the national phase nntU 30 months from tbe priority date 
Cm some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perfbim the prescribed acts fbr 
entry into tbe national phase before those designated OfTiccs. 

In respect of other designated Offices, the time limit of 30 numtlis (or later) will apply even if no demand is filed within 19 months. 
See the Annex to Form PCT/IB/301 and, fbr details about the applicable time limits. Office by Office, see the PCT AppUcara's Guide, 
Volume n. l^ational Chapters and the WOO Internet site. 



Authorized officer 
Kevin M. 



Name and mailuig address of the ISA/ US 
Mail Stop PCT. Attn: ISAAIS 
Commissioner fbr Patents 
P.O. Box 1430 

Alexandria, Virginia 22313-1450 

' a03) 305-3230 

Fbnn PCT/ISA/220 aanuaiy 2004} 




anaccompairfingsheeC) 



( (. 

PATENT COOPERATION TREATY 



PCT 

INTERNATIONAL SEARCH REPORT 

(PCTAiticle 18 and Rules 43 and 44) 



Applicant's or agent's file reference 
873.0n9.Ul(WO) 


FOR FURTHER see Fonn PCT/ISA/220 

ACTION well as, where applicable, item 5 below. 


Iiileniatiaiial application No. 
PCT/IB04/01566 


iDtcxuadanal filing dale (^/month/year) 
14 May 2004 (14.05.2004) 


(Earliest) Priority Date (^day/month/year) 
30 May 2003 (30.QS.20Q3) 


Applicant 

NOKIA CXDRPORATION 



This intemattonal search report has been prepared by this International Searchmg Autfaority and is transmitted to the 
applicant according to Article 18. A copy is being transmitted to the Intemational Bureau. 



This international search report consists of a total of ^ 



1. Basis of the Report ,. . ■ 

a. Widi regard to the language, die intemadonal search was carried out on the basis of the mtematianal qiplication m me 
language in which it was filed, unless otbo^se indicated under this item. 

I I The intematioiial search was carried out on the basis of a translation of the international applicatjon 
furnished to this Audiority (Rule 23.1(b)). 

b. Q With regard to any nucleotide and/or amino add sequence disclosed in the international i^licadon, see Box No. 



B 



Certain claims were found unsearchable (See Box No. IQ 
Unity of invenUon is laddng (See Box No. HQ 
Widi regard to die tide. 
15^ die text is approved as sidnntted by the applicant. 
I I the text has been estaUished by diisAudiari^ to read as follows: 



With regard to the abstract, 

I I the text is approved as submitted by the applicant. 

^ the text has been established, according to Rule 38.2(b), by flus Auflwrity as it appears in Box No. IV. The 
applicant may, within one month from the date of mailing of this intemadonal search report, submit comm 

to this Andbrity. 



V^&regardto „. 

die f igure of the drawings to be published with the abstract is Figoie No . 1 
as suggested by the applicant. 

as selected by diis Antlnri^, because die applicant failed to suggest a fignre. ^ 

I I as selected by this Autfaori^, because tliis fignre better charact«izes die invendoiL 



FormPCT/ISA/210 (first sheet) (January .2004) 



INTERNATIONAL SEARCH REPORT 



Mematioml application No. 
PCr/IB04/01566 



Box IV TEXT OF THE ABSTRACT (Continuatioa of Item 5 of tlie first sheet) 



The technical features mentioned ia the abstract do not include a refwraice sign between paiwilheses (PCT Bale 8.1(^). 
NEW ABSTRACT 

A signal constellation (50) for a multiple input/multiple ou^t (KflMO dcanmumcation system (20) vibea d»nnel knowledge at die 
receiver is inroerfect incliides at least two (nrl)-dimensional sab-constellations of points that togediw form an n-dmuaiswnal 
constellation (50) , the number n representing real dimensions and n = 2M where M is the number of tiansmitlmg antranas (26). 
The nrdimensional spherical constellation (50) may define a single sptwe or a plurality of concentric subset spheres, and pomts 
between die subsets are separated by a KuUback-Leibler distance rather tfian a EucUdian distance. Each sphere baa sab- 

that preferably are arranged in symmetric pairs that define eq ual nmn bws of poiptt fliatUe m ^^^^^^l" 
allow recursive constiuctian ttiat minimizes compntational conqdenly. / •.*«>ii-t-«<«™ t~ «<ii»v«>ii v eeasir 

• of the « 



Porm PCT/ISA/210 (continuation of first sheetp)) (January 2004) 



INTERNATIONAL SEARGH REPORT 



Latanadanal egvplicatuni No. 
PCT/IB04/01566 



A. CLASSinCATION OP SUBJECT MATlKR " 
IPC(7) : H04L1/02 
USCL : 375/267 

Accordinir to iuemational Patent Classjfication OPCl txr to bofli naliaiul classification andffC 


B. FIELDS SEARCHED 


Minminin doeatosDta&oa. searched (classificatioii systeni followed by dassificatiaa symbols) 
U.S. : 375/267,259,316,346,347. 




m gfsiffhrd other than mhiiniiun. docmnBiitadoa to die 




diat such documents are included 


in die fields seardied 


Electnmic da 
Please See C 


ta base consulted during the intecnatiaiial search (nani 
intinuatiaa Sheet 


eof data base and, viliBte practicable, s< 


»ich terms usecO 


r. nncilMRNTSCXJNSIDERED TO BE RELEVANT 


Category * 


Citation of docameiit. with indicatiaa, vibert m 


propii 


ale, of die relevant passages 


Relevant to claiin No. 


X 
Y 


US 2001/0031019 Al (JAFARKHANI et al ) 18 October 2001 (18.10.2001). figures 1 and 
2; paiagraids 0009, 0011, 0012, 0028. OQSO and claim 9. 


1-8.12-13,23-28,32 
9-11.14-22. 29-31 


Y,P 
Y.P 
Y 


US 2003/0123877 Al (LO) 3 July 2003 pB.07.2003), figures 4A-4D; paragraiAs 0028- 

0032. 

US 2003/0210824 Al (FALZON et al) 13 November 2003 (13.11.20(B). abstract; 
paragraphs 0021 and 0024. 

US 2002/0114378 Al (YUE) 22 Angust 2002 (22.08.2002), paragtafdi 0017. 


9,10,16,29,30 . 
11.14-22,31 
11. 14. 15. 17-22.31 


A 


US 4.891.823 A (COLE) 2 January 1990 ^.01.1990). « 


hmm 1, lines 13-41. 


1-32 


1 1 Purdie! 


r documents are listed in die continuation of Box C. 


□ 


See patent fiunily annex. 




'AT 

•B- eulier. 


delmliiK Ac IBiiEiU ibie of the «l wUch is not coBideraa ID be 


•X" 


laiei docnnaa pABslBd aOci die ineimtional fOng date or pnomy 
date and iwt In canOiei Willi Ab wScadaB int cited to nideitianl the 
pnictiae or OiBoiy imdeilyinK the imidsa 

Aicninent of paiticabr lelevanee; die chdnied tavensim cannot be 
conidend novel or cainu be ccgddensd to involw an hiventivB step 


•L- iocamai 


wMch nuy Oirow doubo on ptloiiiy eUia(s) or wUeh b died »i 




when Ok dnamieni is tdxn atane 




establid 


die publicacimi dite of anolliei datxm or odier spedsl nssn (is 

) 




dociBnent off partKuar relevance; me cunnra nvoum wum «« 
k2!!?^^aiii to a DCBoa skilled In dK ait 


•0" docomen 


1 plbSihed pior to the iiiteintiaial CIoib date tat lain tliin llie 
late claimed 


"A- 


docmmit mcinber of the same patenl 




Date of tbe actnal con^etton of the intematianal search 

01 January 2005 (01.01.20051 


Date of nMiling of the international search report 


Name and TnailiTig address of the ISA/US 
MaU Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandtia. VirginU 2231J-1450 
Facsimile No. (703) 305-3230 


Anthoiized officer . , 
KevinM.Burd /i^i^ 
TdeptoneNo. 703-305i»^ 





Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



FCr/IB04/01566 



Contiiiuation of B. FIELDS SEARCHED Item 3: 



FoimPCT/ISA/210 (extra sheet) Clannaiy 2004) 
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PATENT COOPERATION TREATY 



INTERNATIONAL SEARCHINO AUTBORnY 



HARRY F. SMITH 
HARRENOTON & SMITH, LLP 
4 RESEARCH DRIVE 
SHELTON, CT 06484-6212 



PCT 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



(PCT Rule 43ftw.l) 



A|>plicai]t's ot agent's file lefexence 
873.0119.U1(WO) 



(dayAnon^i/year) 



FEB 2005 



FOR FURTHER ACTION 

See paragraph 2 below 



PCT/IB(H/01566 



Inteimtioiiat Patent Clasaficatica (IPC) i 
IPCCT): H04L 1/02 and US a.: 375/267 



biteniatiooal filing dale (dayAnmOi/year) 
14 May 2004 04.05.2004) 



botli national classification and IPC 



Priority date (^/monthfyear) 
30 May 2003 QO.05.2003) 



Applicant 
NOKIA CORPORATION 



l.Thiso 






Box No. I 


□ 


Box No. n 


□ 


Box No. m 


□ 


Box No. IV 




Box No. V 


□ 


Box No. VI 


□ 


BoxNo.Vn 


□ 


Box No. Vin 



HARRINGTON & SMITH. LLP 



iuiicaiioas relating to die following items: 
Basis of die qinmon 
Priority 

Non-establisbmait of qpnion widi regaid to mveUy. inventive stq) and industrial appilicalrility 
Lack of unity of invention 

B 43{7tf. 1(a)(1) withiegndto novelty, iaventive step or industrial ' 



RFCFiVED 



FEB I 4 2005 



ts cited 

Certain, defects in die intemalional if>[dicadan 
Certain observatians on tfae intetnatianal qiplicatica 



MSG PT _ 



APPEAL _-r-Tr- ISSUE FE^-.---. 
OTHERLSoMn Opi gin. 

2. FURTHER ACTION 

If a danand for international jyeliniiiiaxy examination is made, ttiis opinian will be considered to be a written opinion' of the ' 
International Preliminary Exwnining Authority ("IPEA") excei* that fliis does not apply wli»e die applicant diooses an 
Audiority odwr tihan das one to be the IPEA and die chosen IPEA has notified ttie International Bureau under Rule 66.U>«s(&) 
that wiitlea qpimons of this Intemadonal Searching Authority will not be so considered. 

If dis opinion is. as pronded above, conadered to be a wiittea opinioa of die IPEA. dK 

TSEK a written reply togedwr. wheie appropriate, widi a tnft ndm ft nts , before die raqnradon of 3 numdis flxnn die date of 
mailing of Form PCT/ISA/220 or before die eiqwation of 22 monflis ftom die priori 
For fiirdier options, see Fonn PCT/ISA/220. 



3. For further details, s< 



o Peon PCT/ISA/220. 



Name and mailing address of the ISA/ US 
Mail Stop PCT. Attn: ISA/US 
Commissioser for Intents 
P.O. Box 1450 

Alexandria, Virgiiiia 22313-14S0 
Facsimile No. f703) 305-^0 



Authorized officer 
Kevin M. Burd . 



FormPCT/ISA/237(cc 



a- sheet) (Tanuary 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUIHOKITY 



PCT/IB04/01566 



Box No. I Basis of this opinion 



1 . With regard to die language, tbis opiuioa has been estaUished on the baas of tbe intemadnnal application in die language in which 
it was filed, unless otherwise indicated under this iKan. 

|~1 This qiaiionhas beenestablidiedonthebasis of a transhiionftainiiie original language into die foUowing language , 

wMcb is die language of a ttanslatiDn fiiniisbed for (he purposes of international search (under Kales 12.3 and 23. 1(b)) . 

2. Widi regard to any nucleotide and/or andno add sequence disclosed in die inlBniati0iial application and necessary to die 
claimed invention, this opinion has been eslaMished on the basis of: 

a. type of material 

I I a sequence listing 

I I table(s) related to die seqoeiice listing 

b. format of material 

I I in written fonnat 

I I in oompnter readable form 

c. time of filing/fiimishing 

I I contained in intemadonal application as filed. 

I I filed togedier widitbeinlernalioDaliqipUcationincanqnterreadatdefonn. 
f~| foinisibed subseqoendy to dnsAudimity for die purposes of search. 

3. 1 I In addition, in die case diat mure dian ons vasion or copy of a sequence listing and/or table relating diereto has been 
filed or ftttnished, die required statsaneots diat die infonnadan in die subsequent or additional copies is identical to tiiat in 
the q>^lL»tian as filed or does not go beyond de application as filed, as qi^^ 



FonnPCT«SA/237^ No. T) (January 2004) 



WRITTEN OPINION OF TBDE 


Ijatraniirional qtplfcat 
PCT/IB04/01366 


loaNo. 


INTERNATIONAL SEARCHING AUTHORITY 







Box No. V Reasoned statement under Rule 43 !>»s.l(a)0) with regard to novelty, inventive Aep or industrial 
applicability; citations and explanations supporting such statonent 



Novdty (N) Claims 9-11. 14-22. 29-31 

Claims 1-8. 12-13. 23-28.32 

Inventive step CIS) Claims 9.10.16.29.30 

aaims 1-8. 11-15. 17-28. 31. 32 ^NO 

Tnrtiig trial applicahility (lA) Claims lr32 . ^YE5 

Claims NONE ^NO 



2. Qtations and e:qflaiiatians: 
Hease See Cantirmarinn Sheet 



Fonn PCT/ISA^37 (Box No. V) (January 2004) 





Litenialinnal application No. 


WRITTEasr OPINION OF THE 


PCr/IB(MA»1566 


INTERNATIONAL SEARCHING AUTHORITY 





Supplemental Box 
In case the space in aqy of the preceding boxes is not sufficient. 



Regaiding Haims 1, 13, 23 and 28. Jafarkhani disclosed a multiple input nmltiple output comfflunication systan as shown in 
fjrurcs 1 and ? Thf fy nring aymhols that are mapped via spaco-lime block code onto constellation points and are 

^ ... M . !^ , '-aagfapli. 0017) . Each of consteHatinn points lie on a k-di mnn s innal transmit circle 

■ IS (paraffiqiB 0009. 0050 and claim 9). Each of the 1-*-^ — 

nsbytliBnnmtieraf ante 

"^TLidioa claim 3, figai« 1 shows ncan be any value greater ttian 1. 

Residing clainB 4 and 25, the parallei antennas will transmit sei^ 

Regaiding clams 5-8, 26 and 27, eacliof the constellation paints lie on a k-dinnaiaonal transmit «arde (jparagraiii 0028) and 
the antennas transmit Ifae same infocmatian. 

Regaiding claim 12, the poiias of the constellatians are fiotmed in the compute symbols 15 conq»nent of the transmitter in 

figure j^^ ^^^jj^^j^ 24 _ tije network con^jrises a base and rnobilert 

Regaiding claim 32, the signal-to-noise is computed and helps to detmnine the signal constellations to be transmitted 
(paiagiaph 0011). 

Claims 11. 14, 15, 17-22 and 31 lack an invoitive step undtr PCX Article 33(3) as bdng obvkM over JaEttldiani etal (U^ 
2001/003101^ in view of Yue (US 2002/0114378). 

Regaixiing claims 11 and 31, Jafarkhani discloses the system described in paragraph 2. Jafarkhani does not disclose ifae 
distance between the points is defined by a KuUback-Leibler distance. Yiie discloses a system for data transnnssion (abstract) ntilizing 
the Kullback-Leibler distance (paragraph 0017) . It would have been obvious for one of ordinary skill in the art at the time of the 
invention to utilize the method of minimizing the KuUback-Ltabler (fistance as tanght by Yue in the system of transmitting information 
of Jafaridjani. Yue states the Kiillback-Leibler distance is well known in die art of mathranatics and informadnn theory and easy to 
comimte (paragraph 0017). , . , _ , „ 

Regarding claims 14 and 17-22. Jafarkhani discloses the system described in paragraiii 2. In addition, eadi of die constellation 
points Ue on a k-dimensional transmit circle (paragraph 0028) and die antennas transmit diE same mformatioji. Jafcikhani does not 
disclose the distance between the points is defined by a KuUback-Leibler fistance. Yue.discloses a system for data transmission 
(abstract) utilizing the KuUback-Leibler distance (paragraph 0017). It would have been obvious for one of orfinary skiU m the art at 
the time of die invrailion to utilize die method of Tninimiring dx Kidlback-Leibler fistance as taught by Yue m the system of 
transmUtiiig inf-ffr iMti"" of Ja&ikhanL Yue states die Knllback-Leibler fistance is wdl knovwi in the art of madwnatics and 
infoonalion flieciry and easy to compute ftwagcaph 0017). _^ 

Regarding claim 15, eaeh of die constellation poinis lie <m a k-dimwisMnflltranstnit circle Cparagraph 0028). 



Form PCT/ISAy237 (St^^demental Box) Qanswry 2004) 



WRITTEN OPINION OF TBE 
INTERNATIONAL SEARCHING AUTHORITY 



IntematioDal qjplicatioa No. 
PCr/IB04/01S66 



Supplemmtal Box 

In case the space in any of the preceding boxes is not sufficient. 



Qaims 9, 10, 16, 29 and 30 meet the criteria set oat in PCT Aride 33(2)-(3) because the prior art does not teach or 
fairly suggest spherical constellatioiis. 

Claims 1-32 tlie ciiteria set out in FCT Article 33(')) . and tbus meet indosliial applicability because tbe safaiect matter claimed can be 
made or used in industry. 



Form PCT/ISA/237 (Supplcanoital Box) (January 2004) 
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NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative 
Instructions under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are 
applicable. For more detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article." "Rule" and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 



INSniUCTlONSCONCEronNGAMEiNDMIWTS UNDER ARTICLE 19 



The applicant has. after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all pans of the international application (clairris, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Anicle 19 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international publication. 
Funhennore, it should be emphasized that provisional protection is available in some States only. 



What parts of the international application may be amended ? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended 
under Article 34 before the International Preliminary Examining Authority. 

Upon entry into the national phase, all pans of the international application may be amended under Article 28 
or, where applicable. Article 41. 

When ? Within 2 months from the date of transmittal of the international search report or 16 months ftom the priority 
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 

(Rule 46.1). 



Where not to file the amendments ? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 



How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the, other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 20S(b)). 

The amendments must be made in the language in which the international application is to be published. 



What documents must/may accompany the amendments 7 
LeRer (Section ZOS(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
• confused with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)"). 
The letter must be in English or ifrench, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international 
application is French, the letter, must be in French. 



Notes to Form PCT/ISA/220 (first sheet) (July 1998; reprint April 2002) 



